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i n t ii u jji c vi o i; 


Tho destiny on India is being shapcn in her class-rooms 
(Sducotion Coni, issicn, 1966), Thu shape, undoubtedly, will 
depend on viliat goes on in the classrooms and how doc sit go on? 

In other words, quality oi teaching nil, be determinedTjy quality 
of teaching behaviour looterirq, the classrooms® The quality 
oi teaching behaviour, in its tain, depends upon the level of 

equipment ol teachers with noccscary shills in designing and 
handling teaching behaviour. Tills can bo successfully 
accomplished thr/agh under star, din jj, teaching behaviours, their 
effectiveness in terms of corresponding pupil out cum as and their 
adoption by the master designer anu architect* the teacher. 

The innovative idea of touching strategics for improving 
teaching repertoire has gathered great strength over She past 
ten years. How we believe that teaching is emanating from the 
behaviour of the teacher and it has to be evaluated in-t errns 
of learning-outcomes as teaching and learning arc complementary 
processes. Learning to learn is not just a slogan* It denotes 
a specific pedagogic approach that teachers must them solve s 
master if they want to match learning experiences to the 
requirements of the learner. 

Teaching is an iter active process the form at ia nof which 

consists of the inter 1 change of ideas, information, observations 

and point of view between a teacher(s) and an individual or 

individual and a group called learner s» If the teacher . is 

} 

to adopt and rostructure the learning experiences to meet 
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tho obsorvativus, interests and capabilities of the lotimar, 
approach to teaching should be in relation to objectives of 
teachings nature of learuoi and. nrycurc of content®, ill this 
requires training for cnective teaching as a prc-reuUisite 
condition® TIkj. cfox*c , training for effective teaching has 
I:. come a fundamental goal underlying teacher training programo. 

Measure of effective Teaching startegy is the teaching 
learning onecome which in turn is the function of interaction 
between the teacher, content and the learner. Here teaching 
is not taliiing alone and learning is not listening alone® 

Teacher and Learner must be active in anipelating the system of 
objects and/or organisn of interest so that inherent Kgularitios 
in the experience can be discover ud® 

Through out the history of education many efforts have been 
made with a view to improve teaching by rethinking and restructure 

i 

’ Uhat was to be tought (content) s blow it can be tought (bothode 
ana what strategies cau be used for successful teaching® vie 
think of ourselves as professional teachers and educators in a 
sense as wo are responsible for mq.iy types of instructions for 
helping our students grow in self awareness and in their ability 
to relate to others, for clarifying values, for promoting moral 
development. 

Our responsibilities can be described in three categories * 
responsibility for the personal growth of our students, 
responsibility for their social development and preparation, for 
national and world citizenship and responsibility for thsir mastery 
of academic subjects* 


In oracr to accomplish those objectives 




and wit’ in those 1- classr-■'•'Mrs, learn! 
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wo work in schools, 

1.5 — A cl_ al^l f. X t 5 lim . 1. Cj 1.5 © 

To curry out these multiple responsibilities, we tire rvcjkr''r! 
to engage in several pro To ssioual roles, often s2j.1Ultanenu.3ly. 

Pc < a £<- counselors, facilitators, instructional muxxugors, 
curriculum do signor s, acadmic instructor 3 ctc B To fill these 

roles, wo dr an on a variety of monel s of touching. 

Tcticlv.jXy mold is ir a pattern or plan, win eh can be used to 
shape a carrier!urn or course, to solo of instructional materials a**cl 
to paid a teacher 1 0 actions*, !l i Model of teaching consists of 
ggidoliiv s for designing ociUeatrVnxal activities ami onviroateut s. 

It s^eefias wigs of teaching and learning that arc irtendod to 
achieve certain hinds of goals, 

Uhgt is to he done and horj it is to It" done in the process 
of teaching is pre-planned axid well thought in vicuff the teaching 
goal. Teaching is an interactive process the formation of which 
consists of tie into, change of ideas, information, observations 
and point of view between tea elm (s) and aii individual or indiviclug 
and a group called la a run s. 

Marsha hell and Bruce Juyee have grouped the models on the 
bases of educational goals in to the following Scar familie.s: - 

1 , Information Processing Models, 

2 ® Social Interaction Models. 

3 ® Personal ‘development Models, 

4 ® Behaviour^ Modification Models, 


jjnong the social interactions models-the Simula tion model 
or Ga me enjoys a prominent 'place, A simulator isa training 
device that represents reality very dosly. 


Gsmo s permit the 
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:;tudc.it s"fcn learn from soli-gcnix. atcci fnedlwick tk&tthey 


cxpej. ie: i cc then solve s, 


Cyme is a new term in the sense that it is linlecl with 
simulation in the literature on training technology. 

Simulation is an attempt to ‘give the appearence or/a nd effect 
of something dsn, 1 By implication, educational sim nations has 
the model of reality which is manipulated by the learner in ordc 


to learn, ' When an element ■ of corap et it ion ana chance is added 
to this, it becomes a game and fcne technique gaming. 

Griming teaches systaltic Under standi^ which is 
difficult or impossible to measure with tradition®! pen and 
pencil short-answer tests of the sort that have often boon used 
to measure comparative learning with different techniques. 

Genes bring motivations and interest,effective learning. 


_ __ 'lid d LalALti d4-iWiik§ * 

Gaming is a training device that represents realty very 
closely, but in which the cotipjdxity of eve .its can be contrail o< 

the advantages of gaming are several. The learning tad 
can bo made much loss complex that they a*e in the real world, 
Sxa mple of this is the flying of an airplane, To learn hoy to 
fly a complex airplane without the aid of a simulator,the 
student pilot has to do everything trust time, With the use 
of a simulator the training can be singes. The trainee c at bn 


introduced to simple tasks, and then 
diixicultias of various kinds can b; 


more complex ones, iJ.so, 
simulated, such as storms 
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n second rdv«:itu W A- oy gam' ng is Elicit they pcrmut the 
G u u dc*i l< "C‘J lCum Vi'. 1' SC.L i“ge,iGr at ed jX C Cl’j Q QiZ that they G2L 1 'Ci" ion Cf 

t hanselvco. IIg can learn through hie own senses, rather than 
simply through verbal description* 

Educational gaming enable student a r,o learn from the 
Qiuuiated experiences Halt Into the games, rather them from the, 
teacher 1 s explanations or lectures, 

Tlic street cam heat learn from r. 'riming 
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t-l ti w.«‘J *i 

!g 11' cly to vary fiom game- to game and perhaps 


fr^m teacher to t< acker. to cs~ uistinguish t areal n sour cos of 
student learning. Hr at, students may loqrn directly as a result 
Ox dupe* ionco l^j. I4W simalao — j n, Stuctenbs may also XGaivi 

as a result of activities that follow a game that a ro used to 
exploit their experience in the game. The simulation, in effect, 
generates a universe of experience that can he compeer with the 
real "world', 1 more accurately the students can comparethoir exporienr 
in the ; ane with what they heiieve to be true about the real viorld, 
Learning ab: .vt_ ci.-mpctitl jn i Xu gaming, the student a learn 
about competition. Competitions make tlr- experience an exciting 
one, is gaming provides opportunities for the students to speak* 
to participate, to initiate etc. 

1 armi ng Cofio pe ratiQfl i Students learn felling of co-oporal 
ion through gaming. 

Lo&r rail a sJau - Ufc_So _aiji L, Jygs gbgm i Sbuaeuts are not only act in 

out another person's role, but are alsu learning about the social 
system or pieces a being models a, 

lc_G,rn,i.nr; Concent s Games are uniquely ffeted to convey 
conceptual khov£Lo&ge« Students 1 cam about teaching concept 




0 


—r- _ . i . I , “« , 1 fc l ■ "** 1 *■ ■“ ® ■ |1 < 1 l i * »■ >*' r y f ! "4* ft “£■» Ol *r" 1 "» /"» r 3 1 -f 

jjC U X -i f_- ~» w — 1 - « e a U* • ^ ^ -***«/ 1J — o^bAiu.lU ^ W O Ui v. 1 ' k * 1 *>'- ' 

rev U H 1 £1....lull OJ, a - JU ,i_ j SI D £, J L.U^-li v ■ UIaaVOj, ./ ^'Cl 111 Cl €: Cl GUO 11 

■iJiiii-J.il<a 

Lcf-riij-.i,, J%,iU ,si Gcnucnnj also lean. soij.u of necessary skills 
■hu utt anni.," their o1j;iec.tivc:;. 

i'ca.ch:*:g Is a, two wcy .recess i* c» In teaching, tile 
students an I t: :v>th Qi‘C involved in the gaming proceed 

Hence ,:.ning provide, more benifitc to both teachers and student: 
G^rtXIIG .,3 T. Jii ijJjXn- uT H.dniKL s 


i. , ■&! *sl ftijflaL. 

Simulation has four phases, 

Phase ono-Orientati un - presents chc bread topic of simulation 
ana the introduction of che concepts. 

Thas e two - jralsB^^ - involves setting up 

the scenario Crulesj roles, procedures, scoring, types of 
decisions to bo made and goals). 

Phqse Three - The aotual siraULation - includes feedback on the 
evaluation of the environmental stimuli and behaviour adaptions 
that are ne.c*. so ary in reaching the goals, 

Phase 2faur. - t -,h(3 .p.artl..cip, ant iflE “ guided by the teacher, 

the students summarize the events of simulation and their 
difficulties* They are asked to compare the simulation to the 
course content and/or the real world, finally tfciey arc provide 
the opportunity to appraise anu redesign the simulation* 

2* Principles of ilsaotion s The reaction of the teacher 

are those of a facilitator* Throughout the simulation, he or 
she must maintain supportive attitude. He m-st direct the groin 
to “got on with the game," 
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3. 30 , 0 1?,!. I" s tem s "as ultimate gucgsg ok sinalciti^ :i, 

lal‘r,ct 5 dope ad a on co-oporati-ii and willing participation of hhr 
Gbudents* The social aye bar sin. 1 d h g non^threataning and 
m,., pied by cu-open at ion* 

Tc a cheats ilolt s The teacher's role in Using an 

educational sir.uiBt:!oi is one of cs^jI ailing, refereeing, and 
co a chiu;> 

S aplaiijui....u:c r . G^ra.: It is not essential, that students 

have a complete understauuin^ of game at the start® thus 
repeating the rules of uhc game and drilling the students is 
unnecessary i instead, the enplanes!.«n ui the game should, he 
Kept to a minimum® 

Kofe: o cln& -Cjt^ jtjr^^ The teacher* o conti- 

should he like that of a referee who enforces game rule hut does 
his best nos to inter fen c in the game activities® 

Cuachina the Game s As a coach, the teacher should he 
a supportive advisor, not > preacher or disciplinarian® 

Hi a cut sing t he C an e s During the gone the teacher 
should enplaiu, referee and coach* After the game the teacher 
should he carta in to lead the class in discussing how closly 
the game simulates the real world} what relationships can he 
discovered between the simulation and the subject matter that th< 
game was meant to supplement. The class might also suggest 
ways to improve the game. 

Sunport System * Simulation requires support material 


ranging from simple teacher made games, to marketed games. 
Simulations are gaining in popularity. 
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To nay tremendous gr ■ uth has tal :en place iu oil sphere a oj 
t ducatln.ij.il uctivities# new innovations an-. discoveries arc 
tnl.iii:., place in ever} sphexu, oi iUtouleugii and rill these require 
a spirit oi dc-vclopiu^ logic, critical thinking, increasing 
re a soiling chili t,, , to show high a ckivemeut s anU;ibQinmGnis in all 
fields® 3o gums ut,u.u t~> o- one oi the most important nodal 
oi social interactions model family. This field is yet to he 
explored and much less ruasc&rch work has buen done in this fiolu 
In this area of ^piiln^ hamosh Ghpmlu Sharrna has done some 
re scare! vr.rk on the topic of Effect of Gaming on the Teaching 
Of Chemistry during the year ICBb-GG. 

So in the pres mis study, I propose to study the viorh 
ability of parses on the Teaching Of Physics. 


13 .1 r.tn, ihTt; ll t'i i»* .'I. " , 'i'P’i *»T. 

1 st ra in < 1 ~ i ~ lx iCft -r. ii^i .i>7 * * __a Xj „ 


The problem fur the present investigation is stated 
as follows: 

Effect Of Gaming on the Tea chin," Cf. Physics® 

.... __ j jEIO. 31 lick uu 'hih -Tin m g 'u SEE 


One significant toxin used in the statement is Gaming® 

It is a new term in a sense that it is linked with simulation 
in the literature on training technology, Simulation is an 
attempt to 1 give the appearance or/and effect of something else 
Ey implication, educational simulations has the reodlo of 
rca lity which is manipulaocd. by the learner in order to learn® 
When an element of competition and chance is added to this, 
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it bee''mea ti gcm.e and uhu technique gaming® 

The tv.. rm t aming la used in various ways® Tho investi¬ 
gator follows the academic garnin^. These arc currently very 
popular in India. Some op. cific type oi gaminj! used arc on 

the television e®g® QUi:. tlnej V^ost - a pi“o gramme produced 
by Calcutta Eoordarshan, on the spot programme etc. Theso all 
arc ezaL.plos of u aming. 

Hie oilier torn used in this correction is Achievement® 
This is something Gained by someone in his field® Various 
people ahoy achievements in various fields such as science and 
technology, spoi t, academic, adventure s etc® This can bo 
measured viit r the help of achievement test® These acin.evcr.ient 
tests are employed for measuring the amount of success of 
achievement of individual in specific field or area of 
accompli six ient in the school situation® An achievement test is 
used as a tool tor me a suring the nature and extent of student^ 
lo aruing in a particular subject or group of sublet® IIovj £®r 
a particular student has be on able to learn ana acquire or has 
been benefited from the learning experiences given to him is 

ascertained vi ith the help of these tests. 


03JLC 


The main objective of study is as follows- 

To Study The Effectiveness Of Gaming and lecture Method 


inrelation tu pupil achievement in Physics. 


__ IlfPuTriEShS i 

The students taught Physics through gaming will show 
significantly higher acliievemont than the students taught Physics 
t loro ugh lecture method® 
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«u* v -in* ^d.'*wi «».' *ra 


SjluDi 


die stuuy ha s ;, number ol rcnilication but due to 
limitations oi‘ -duo and resources it; ur.s delimited in 
several aspect ns 

l e iiio study could be co.mooted on several classes but it 
has been eoulinou. only Vo X class only* 


o 

£■* 


The traiuiiiC exercises in earning could be extended lor a 
lonyor period but the duration oi th~ expcriment was delimited to 


three vJeobc cnly* 


p e The trainin., euu'cise in jamin;, c r >uld 1 c gi’vfen on many 

cha pters oi PAa/s^ca but the study vjcs delimited to two 
cha ptcr only. 


4# The sample bos also 

the study involved lot oi ob 
£c r dbacUg but this by it sal 


Ven restricted to 62 pupils orly a 
sorvations lolloped by systematic 
1 is a restraint imposed by the 


invustiyator. 


* 
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In this study, Hr. r the. ; ch: cv : >c ut o£ oh j cct:! VOS, 
i'rcj-ti st end huat-t g .■utrol gi up design was employ oil® 

Two parallel .reciac wa u undo? dug was call eel cKpcriisoutal 
end other control group, The stud;, was earthed out in throe 


iJG).;, ,v *-*« J^fcU-u #*j w »■■> o«, w O >«vi Y»-V, v Lt 


u\^ rj u.u.»j, u 


tucL.it 1 a achievement 


/i r* -i -i "! ,i i 
1 'w »■ 1 ^ •* * iJ r • 


r n>s rre-tust stage# The second 


stage was the treatment sta^o of tuachLug two chapter of Jtbh 
clean students# reaching of Physics through gaming was the 
experimental treatment while, the control group was taught 
through 1-, cture method. Third stage was the stage of 
Past-t stin u , Ha a the aoMevonont of students in Physics 
was tested in both the groups after the e n pic tan of the 
Cdpoi nrc nc ill tre atme.^ ^ # 

The scheme can ho pac sent eel as in hallo ho, 2,1, 

w=* Mi M» —• #>*# *** — —• . ■* *"» ■"» *“* ■* •*» *** •**»' *" _ I* 4 * *“» ** Wfl Mi I 

fr a ® a » e © a 9 & fcAt9#' t#0«9* 


Stage 


Es:p o rinn nt al gro up 


Control group 
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1, Pre-test 


2, Treatment 


Measurement of 

achievement of student's 
in Physics# 

Touching Physics 
through gaming 


^oasuxQiiioiit of 
aehievcr&ct of 
students in 
r hysics #. 

2) To □ chine * hy o:.. c s 

through lecture 
method# 
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pupii achieve)^ .iv, 
In riiysics. 
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pupil nch .evou 
Ill i hy silos 
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Hie various variables wlu.cn r. ill lienee d cue scimy i 
inaei-ciidout; variable aid via eoiibr'.l variable have been 
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Hie staple consisted of 52 studying in two section of 
10th class of Vidya Bio wan Hlfjh School, Ho lit ah a Shiva High 
School, Xiohtah, One section was the c ntrol croup and other 
was the erperinental groups 
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1) on ,;ivc 'Che sentient s a mental occorcise on the to: ic 
m nand* 

To lialp them loam m play ucrj i.iood, 

Tu develop healthy competition* 

To male them firi.lv: at cr^up dcclstone. 

To r.uio tlnm vr.rh uiiuoi ;jiven rules and chalinnpe 
tie. unsuitable one s* 

G) 11- develop cooper ativ: spirit in working vi.itt. the 


2 ) 


OJ 


- \ 
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6) 




iiapis s 


Sill* ,.UL ;tio::uc 
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1) Boohs and. Gycioseylod notes* 

2) Rules and Regulation* 


1) Total time may he 40 minutes, 

2) Time for throwing the* question is 1 minute* 

3) Kaxinuaa time for answering is 2 minutes* 

4) 3br answering eve question each team can confer 
omonp, ther. solve s. 


5 ) 


Both the beams will have to accept the decision of + 
judges re hardier; the correctness of jncprrectmeas or: 


the answer, which will ho final. 
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(B) 


(C) 




(B) 


o) A r.Mi; wil.l be given lor the c'Ji'rr.ct answer 
of clic ^acation* 

7) If flic team tu uliun! question is thrown ftifs to 
u.isucx’, then the other team will have to answer 
and for correct a.moor a bostic murk will be 

T[Tf i *r* r ^ -» *t- 

V i >/> -/ ■*» *.4 $ 

G) If both the team f*..n to ;lvc the tusuor, then 

the ji’.d u c win the answer of that question 

and -io mrh Mill he riven to the :/layers. 

□ ) 0:u.y one Bicwbc-i of the team uill hove to answer 

i<c. onr tern* will be ^llovica mily one attempt 
for anq^ring* 

BULBS K)il TO BffuuIuaftS ; 

i) lie win keep the record of the narks obtained 
by both the teams. 

BULBS Ib>B TO aifCj 13LPIffl 

1) He will ring the bell at the end of one minute to 
give a warning signal ana at the end of 


two minutes to give a signal of closure* 

BuLnS lb a TAB Suoltnh 

1) He will have to vigilant in al toting marks to 
the correct answers given by the team. 

2 ) The scores will bo put on the score board 
simultaneously, so that the teams canbe aware 
of their pciiorma-vcoa 

BuLJBS Km TO JUB&B/OrLgll-TSBh s 

1) The organiser will announce the topic one day in 
advance* 
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consult 


Of thG 

answer. 
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vJill li 
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□Uvi Will 
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1) 

Chervc 

i s VJill 

2) 

They m 

uy cl ail 


will Like suiLnblc decisions. 


of the game. 


"GLLuGS aLlkjU 111 STOIC 


1) Gonipr e hen si o n 


2) Knowledge uf rules 

2) Sharpness in answering and quick thinking 
4) Group discussions* 

Tii'-i. mu til; aotivitu 

40 minute s 


GhXiliS Xii xlln iHiGrind 

1) Ha will facilitate the players* understanding 
and participation u interpretation or the 


rules® 

2) He will encourage participation® 

3) He will keep the game goiagC 11 get on with the 
game 11 ) when Players digressed or become bogged 


down® 

4) He will maintain rules when necessary® 
Xdkx^-JIj-'rX.,G 1 .*3 11 ...c-in 


The teacher or the organiser will assign roles of 
scorer, recorder, tur.©-keeper, players, observers 


etc® dtK.'ocriticily 
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( 7 ) 


Lihlhll iC u lJhohL’h..:; U? ITE GiMi 

1$ To h, ip them develop knowledge and unucrstanding 
of importu.it Toiu'Jl-e end concepts in PhYS/cs « 
2) To help them drvul >p skills in e^luuting the 
correctness of rho cnsvjer d interprettin, 
the r. cpn.iocs. 


£ *iO-L 1 


»T r n v> ’ r 

kX U-lU *aiy . 


m ’t , r a 

-La -Ta - ,JL -‘■-vJ a 


The t cu ehr. r oj.ll eg dh j n ti ic gu r. 1 e r ulc s , roles, 
pro or dure s, scoring to the '•’indents. he will provide 


practice scssiou to the otttnc.r&s, 

(C) rldhi wr >JdhI-.G 

... ■ m i.' . . .. . 

l) Devided the experimental group into two tour's 
A 33» 


2) 5 students were in each group, 

h) They were made to sit in face to face position 
with the judge m between them, 

4) host of the student; s were made to ait along 
the back benches and aavised not to speak 
during the gaming* 

5) holes of scorer time keeper etc. were alio ted 
to some students* 

6) Question No. 1 was asked to team A and then to 
team B ana so on, 

7) After the gaming in over, scoring was done 
and winner announce;* 


MuS 

The tools used weres 


AjJ&ttffxXaiW iiihiii 


JLcktevancat test attempt to measure what an 




individual ha c leamcd-his pro sent l.vol o f 1C 

performance. 'Co no,- sure the uclncvcnunt of the students 
in i by sics, an aehicvcm- nt test was constructed by the 
investigator. The items with wide ran^c of difficulty 
vie-c cm; structed and t'- sc wo. c 70 in number. The major 
stops in constructing an effective class room test may to 
summarised under 3 headings (a) plouning tic test Cb) item 
Mi -?ting and (c) item analysis, mm when 70 item were 
pi. 1 tipajCu a j olio*: at u,;_L,a M-v..” 0s j. ” sqi.io 

mollifications came to lij.it, lie-*. c instructions to to given 
to the students More frim-cu.. This test was administereel to 
tin. students and answers were checked. A iscoriu^ koy already 
prepared by tile invo stigator helped in the scori g, There 
was one mar'u ior a correct answer anu no Fori: was ejwarded tor 
incomect or wrong answer. Then item analysis wasdonc. 

although tin are various me tin as but tie invest lent/ 
Tallowed Anastaai 1 s method and items with moderate difficult: 
value auu discriminative Value were collected. Mlpwing 
tills way, 50 it or, s wcnc finalised for final achievement t-sta 


sn Liqt.ii: m nig uitiuhi; 


C* u. iTvvTll 


I 


ki^fekSjl ■ i It is first stage and hero 

Achievement test was administered in both the experimental 
and control groups. 


STAG! - II 
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After a Ministrations of the 


achievement of the 
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■fccSu tuGChili,,, Of i- i'4 


treatment® Two 


ies three;Ji gamin.. Vivo experimental 
chapt-v;; ox Ih^sics for class 10th wei c 
selected for gamin, to t\k> the experimental croup, the tun 
chapters were*.- 

a) hbreetarc, of a tom 

b) Laws oi' Mo oxen® 
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Those quo stir: ns air. id st covered the necessary realtor of the 
chapters* The folio win,, f xur phases were followed while 
to a chine the experimental group through gaming* 

1® 

Orientation - presents the broad topic of 
gaming and introduction of concepts that will be incorporated 
in the action® 

2 « Ph„lh-TW0 

Tra.ln.uuc .of the Jart.x eluant s r Involves 
setting up the scenario ( rules, roles, procedures, scoring, 
types of decision uu be made, and. goals) and role assignments 


,Tlie a ctu.a.l. includes feedback on the 
evaluation of environmental stimuli and behavious adaptation 
that arc necessary in r aching the goals® 
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M JaSJj^faUb“ guided by the investigator 
a nd students summarises tho events ui tlie gaming and their 
perceptions, dif field. sics and insights® 

Sit; CE-m p osiriioi' Slid! 

it this stage, aitui* the completion of the chapters by 
toth the experimental md control groups, the achievement t: st 
was administered in both the group. 




Statistics has become an indispensable tool lor rsscare 
It is fundamental to the proper analysis of Gat a end 
investigation of a aoroplex phenomenon, Hie main statistical 
techniques employed a_ q briefly discussed b clows- 


' t '"lest In research wort the determination of whether an 


observed difference _s of such magnitude that it am not bo 
obbrihuted to chance factor or sampling variations, is of 
riv at iiii pore a nee® A me* o oUa utit stive super io it ty of the 


experimental' group mean score over the control group means 
score is not the conclusive proof of its superiority, The 
test oi the significance of the difference between two means 
is known as ^-test . It involves tho computation of the rati 
between the experimental variance (observed aifterence between 
the two sample means) and error variance (the sampling 
ci ror fa ctor) ® 
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t = 



ill0-1.' 0 ~~ 02 Ox.psr 1 '■C** u LiX 

I,:,) - loQi. oi control sample 

H-j- lui or o£ cases in c^r oriental son pie 

i.Jo ~ JS.Tpl'*.r Ox easns in control sample 

iU 

<n’ a T «ia-«a 02 '-al 

/—« — Variancv on control ir. up 

^i^tcr cal crl ai r - • r "S- is *t* vsi. Ua > ns one m/osi^e^oi nns 
applied directional hypothesis} vie apply here one tailed Lest 
and the and tU value of ’f obtained is seen at QJO a 
u,02 level of significance iron the tables* 
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^ cUpb-i -PiaLudcs ';h~ ivs2.^ l-.bt 2 to the oh,-;active 
rjt^-dy :ue* to stu.ay c-i. oi'icctivciiess c;f famine, end 
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U«av M 


loot,ur. ■ cubu i.; t:!*. ti.oe. '-/; uipil schic vo 1 .Cj.it in Physics* 
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Oiia o2 the oljucoiV'wO v£ tlx jx ee.it study vq a to ohseiva 
ti. .c o uj-VQ-x ss ui j—»e o-iQ 1'vCwLu.w i efciiod o,i pupils * 

uc .c.iv iji iiiysi^Go Eo- i,. .c;l~, GiLo oe the drifs vJOa o dolls uibh 

bjX **L>1 ;j Oj. G uv^ e L qLL 0:x Clu-lOU Gt St v/is oPlUiod as the 
i-iiVe {juXi_ t ,tor 3 iu s usce. do.ree^.L,*icU. hypothesis* r Ahs vorio lg 
a.sul t ch o et /Oil iii eal)l * a* os* 3 * 1 j 2 ® 2 ^ 3 @ 3 j * 

TABh'd 3.1, 
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Sauh UP hih SluDEi.i'S UP Hh-XillJJhitih .2© ouhThOl CTlUUP ulj 
Ad111 tHYSLO’S. 
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s t' Level of significance 
Value 0»05 0*01 
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It nay ho o]-served ii v >r table 3.1 that the ‘t 1 value of 0,07 
f or t'.c differences la the near scores, at tie Pro-tost start 
of the students of asperir c-tal and control groupe on 
achievement In Physics is insignificant at 0*01 level with 
d£, GO. The neon score of 21.84 of the enterin', cntal group does 
not uifieis s.. much ii\u that of control group mean score of 
21,07 This shows that the achievement shown by both the 
groups at the Pre-test stage is nearly sane® 
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T3e 't T value oi* 3.03 xr.J .1 tUie 3*2, for the differences 
i,i die :.. mi setres at X:c post-test ste;.,: ef the stado.its of 
or:-oi'L'CUtcil end control l; roup uiuth df 50 is significant at 
0,01 level, As tic >ost-test mean score of 32.46 of the 
students of c^HeriruentaL creep is hither th a n the mean scorr of 
24,35 of the control ^roap students, It indicates that the 
students of enpa imcnCaL cron,, have scored significantly 


1U, 


•her than that of tho student:s of control group , which 


m tin at' ly tiay he attributed to tnc treatment. 
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It can be observe cl from the tabic Uo, .3.2 B that the 
1 t I value of 9,30 for the differences of mean score gains 
of the experimental group students cc control group students 
with a df50 is highly significant at 0,01 level. Since 
tnc mean cam sees c of 10%@1 of the experimental group is 
higher than the no an gain score or ,0.38- of the students of 
control group, it shows that the students of experimenta 1 
group have scored significantly higher than the students of 
control group, which may Ultimately be attributed to the 
treatment given to them. 

Hero the effect of gaping on the teaching of Physics 
appears to be very interesting. The experimental and 
control group did not diff.-.r significantly in terns of no ail 
levels of achievement £he in ihysics a t the Pre-test stage. 
But after the treatment the mean score of experimental grille 




the control 


*5 (•, r !‘"i A{ ; A n c ,-' - ,i ; rt* i'l lv 'll 'j.' frf'0 

X ® V* IgJ X uJ £)U. K*„ fcPI wh- Cl'*' * * ^X tJ i*— ' 


jl"? up 


mean of 124.85. .lieu the - -.lcVenice in m‘au gain score a u: 
en-ieris oUuul ;;jiq control groups on achievement was 


note worthy, The mean gain score of. l u ®6l of the students 
o;; on icrinicncel group is significantly higher than the moan 
Cain score of 3*33 of the control group and hence this Cain 
can be considered duo to ;re treatment provided to the 
experimental group® 

The expelinoneal group was providedhigbar ability of 
instructions than lie control group m the timof gaming 
axor else 5 while the instructions given bo the control group 
fuliuVJcd lecture method of teaching, 

lienee it is obvious from the above results that the 
teaching through gaming brings higher achievement as compared 
■U the L-cowre method of teaching. In ^ other words 

the teaching through gaming can be a bobber way of imparting 
ana tr; remitting knowledge to the students in comparison to 
the lecture method® 
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On the basis of the result ana their discussion given 
in chapter - III, the following conclusions arc drawn* 

2br this, sigmixcmcc ui uiSierouccs on the peram a n C a 
or t. o control and experimental croups one, *t J test velu.es 
uorc worked out® 'these c mdasions may T)t suamarisoa 
os follows*- 


..OuITCUjO SiuIJS s Tg 


Itia parallel croups of pupils were taught Ploy sics* 

Oj.ie etc up enrough lecture trot hod and the other gaicup 
throu-h gamine- The group of pupils taught Posies through 
gaming have shown sir mire an tly higher gain in ach iovement 
"cnan the group of pupils taught Physics through lecture 
method. Tiie students who were taught Physics by using 
gaming exercise have shown significant improvement in their 
achievement in the subject as compared to the control group 
iienco gai.mg plays a important role in improving the 
achievement of pupils. 


^jjkorrl Ti-V PJUj Xi-r .ai . U^TiuITs « 


Tlio present study appears to be an initial effort in 
the area of teaching tarough gaming since the research 
references on t.„is aspect could hardly bp located whatever 
uG it* i„ini,jati’fiis it h; s significant in pi1 ca t i <.r j i a f/ir re so 




ill cducati >ri. 

j-iio i; am C‘-'*iCjI. a.cL, '»*c 'j» s g udy hnvr been presented 

Uiidci 1 captions menti-meti abuve. The educational implications 

ox ’chose ttoha_t-.>-.*ic are ginon below, The present sttdj has 
in plications for ^:ao;crs, students, adnitii strainra and 

Gc]«£* Ci •■ \j j 2? 1 *01* G @ 


1* The present stud;/ has teen confirmed to process vcirxcbl 
only it will b.: usciui ti study its citects on pupils 
leaning outcomes ukiah is the ultimate objective of 
lea cunt. 


o, 


2, Research in teaching is still in the embryonic stage in 
this country* Research in teaching through gaming and 
its trainabiiity is conspicios by its absence, This 
has emerged as a potential area of research on teaching- 
learning which if perils-cl, win hold useful data for use 
in classroom instructions. 


3® Training in gaming exercise increases thepupil participat 
in classroom instruction, Sociometrie studies on the 
comparative pupil participation before and afterthe training 
are lilccly to provide fuxictloyally useful date* 

4, Research on pupil’s achievement L perception of teaching 
may yield rich results if it is studied in -the context of what 
goes on in the classroom before auu after tno gaming, This 




30 


SilO11^- XliCJ, LxaO uv 

vi.rrial'loB, 


r.Ouli cognitive and. effective 


h>f 

-*) 1 


0® iupil achievement ha2 *lv:,ys a cutest intimate!., 
connected vimh die teaching patterns. dhc variations in 
tea chin;: patter* a a* a do to not only subject 

variations but also duo t. the individual clifierenccs in the 
teachers® 3oi,.c touching patterns arc Idoly to stimulate 

tiCfUCuU-^iiM L.iji i - ui*0 j i wi*. 0 uh’wJ. s® xnc. exs a is g r d 

to coiiiiLiou a scrips oi ms.arches on the relationship Lotuecn 
the tea chin y pa*torn one the pupil achievement in tie 
t. echini 01 am .cront subjects. 
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o 1 - »r yi r 'jf 

If -i* 1-0 -PL! U 1U, in 


J "‘~ clj ' i ' licit* been a close relationship between education 
u/, ii3ciC;uii 0 is an in cii:. at a contact between a 
More nature personeliuy c, :b a lees mature sane which is 
uo o.. guod to i'urt’urr the ouLcation or the lit tor# 

raucati ;i enact the total lin of, society. Hunontioi 
ol quy society chances in accordance with its nature* uur 
i*.s_.jou.jj.bi3.itics can be described into thr.@o categories, 
r spansiiiJ.it,. foi tnc personal growth of our students, 
re spoilsibiij. i*y n: their social development and re sponidbilit? 
“ 0l lj eatery or academic subject we are also responsible 

ma,*y types of instructs .ns, lor helping our students 
grow in self awareness, for promoting moral development. 

Gluing is a training cU viefc that represents reality 
very closely* Gaming teaches systematic under standing. 

GoijaG, j di iiij, motivations ana interest# llie games help 
m 1 e«^rmu^ about competition, learning cO"*operation, 
lcaiuiing about social system, learning concepts, learning 
go think critically, learning skills# 

Educational simulations enable students to learn from 
the simulated experiences built into the fames, rather than 
from the teacher^ explanations or lectures# 
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J^^.jDhascs: 

1'hu so one — Orientation 
nliasc two — 'jCrainin^ of the participant, 
those three — l*hc actual simulation, 
rheso four — file participant defriefing. 


Games permit the students to learn from self generate 
feed be eh. He can learn through hie own senses , rather 
than simply throuji verbal descriptions. Gaming is an 
instruncut of transmission of tnowlcclge and creation of 


desirable attitudes ana values, 'io ascertain the 
effect!vonoso of tills method over lecture method, the 
present study has bean tanen. 



Effect of 


_ 

file main objective of the study is as follows*- 
1. fo study the effectiveness of gaming and the lecture 
method is relations to pupil achievement in Physics# 



The student taught Physics through gaming will show 
significantly higher achievement than the students taught 


Physics through lecture method. 
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‘rho study could he conducted on several classes 
oUu it ;.ie s been confirmed only to Xt h cl a <3 * onlv. 
j?hc study was conducted in the subject of 1-hycies 
aud only two chapters uci'o covered* 

.Luo braining omercrots in gumiug could bo extended 
nor a longer period hue tie. duration of the 

e^criiiiCna wae ec.j.miLtce tu tine. vjcclr> only* 

lie car,ipic ha.: also been restricted t> 52 pupils* 




ms102 

lii the present study Pre-life at and Poet-tost control 
2ioup designs was cs. ployed* Here wore two groups 
0 . 0 . sxuo q lit s“ une exper incutal end other control 
group. liio pupil achievable3it was the criterion 
variable. Ihc study was performed inh three stage s*. - 

1) Pre i'c t Gta go 

2) ii:perit,:cntul tu eatm nt Stage 
2) Post-tost stage* 


the Sample consisted of 52 students studying in the 
Xth class of vidya Bhauan nigh School, lohtak and 
Shiva high School, luhtak. Phare wee o two groups, 
one expci imeiital and control group 

MSA 

Achievement test raado hy the investigator to 
measure achievement in Physics. 
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tlv, iuvo 

3, Uh »Xa W '-H »J » 0\. .u * 

:g 1 act ox- 


Ja>I !■■ 


1; 
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•j) 

•i) 

ii) 


u) 


■e) 

an.! 


sivia_d "i.: cup irti on-sal u_j into tvo togas A u e. 

3a ch croup contained 5 students, 

'Jim:, ware made to sit in a face to face position with 

I * 

oho judyo in between then* 

iic ot of obudonns wen e made to sit on the bo cl: bone lire 
a-.U advised not spool: duronj tlv yarning. 

oi sc ornr, -cine keeper, judge, o b servers, 
r- cordon one* wore a llotod to some students, 
question iTo, I was asked to toan A and thon to team r 

Q l id JJV Oil® 

JiftGr tka „&iinz is over, scoring was cbne and winner 
announced 

i'ho mam statusuical technique employed is fckc use of 
'ttost, The tes-c of the Digurficance of the difference 
bstucon two means is known as *t *- test keeping in view the 
objective and of the study the mean standard deviation and 
*t 1 value were employed £ or testing the significance of 
differences between the means of scores of students achievement 
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yard In was that the re an of it results at th* 

ire-tost vStufO did not differ significantly. *enlevement 
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tnc control £roU.p® 
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RcR ftft 4TRT DITcTT % ? 

T^fer >< ftr 1 

^•tp JTPT fts iRTlft 4 rrST % 9 I 
900 STIR 

sfef ft TToflR JTTR'-Fi TTT S ? 

<D ‘ . 

ttht cis, q i*v3t 6 fts, t'Mt tto fts i 

Tftft QiSft ft ? 

ta^fr iw cifr sfa ftt ttrt tft t^t raft ft i 

VD 

ftT ?3ift c^5BcT t .9 

fci^ff pits ftft TppTfr tsiwi Tsnr ft Rltr ts 
tpT TSft ft I 
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SJTR-I- 

3TTT“ 

qTR-2~ 

/ 

v3TTT“ 

SnFT~3- 

BTTT-' 

CHR-4- 

5TTT- 

9tpt-5- 

5TTT- 

^rpr-G- 

UcTT- 

cnPT-7- 


nppT" MlT T$t\ OiGrT t ? 

IfU Mu ^cT d ult T'-i 1 Th? TTOiTT cITT?fl" Wf ?T 

32 5 TTcI ? I 0 ^ W rq * U "T ’4 1 ; 

o * 

VTcT cpT cftTTTT fWf 'FIT I cj 

t^qt 31TT 5rTcT ?;WT OTR cf^TT Tph ^TT itcff t l 

tM lrtrt 'sfrrr c 9 

mjfq X T3T D T I 

gulf f l^i ^HcT % 9 

-qTcf j$ c{rrS liT^r # men - # amf 3>Bcr It i 

stih Twpt rwp ^ 9 

WeT cPT 

;fin“ f'-'p^fr cRTT cpT 3-TTT crrbcfl ^TR PT WR effcTT H 
q#r i 

SRJF Tftcfl- ntscT WT 3fPt Tpt tiwr ePTTrft I 

trr effr 9 


5FFM- 
qrrr~, 

JJTR-9- 

3TTT~ 

cpFHO- 

vTcfT— 

£T=M I — 
UrlT- 
giR-12- 
3TTT- 
cfRH 3- 

3?IT- 


tfi% irr gftr i 

gcpT TwI cpgtf % 

tqsjjt cRTT ^ 7 tHt cjfr 4T4T ^ TPSrr % 1 

^ v 

igz!pT % TTT5RS c?>t f3T WeT % 9 

% TTTR^ ^1" ,^T[) CfpTn TO1 WT 4 ™ WSrT t 1 

cq-RT W ^ W I f 
W^feT I 

RTT-rn qiT ^ *W & I 

^"pV^iq I 

^ JIT4 ^TTT l?T^7 l^TiT H I 

90D STIR I 
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3cTT- 

“ 2 - 

3 W- 

^*- 3 - 

3 W“ 

3 TFT- 

SnFT- 5 - 

fjcft- 

^T' 7 —G— 

Gnr- 


CTT^T- 7 - 

3 W- 

JJTR- 0 - 

3TTT- 

^TH - -9- 
FTcFT- 

1 □- 

ow- 
cjm -11 - 
GTTT- 

jrr^r— 1 2- 


icT Y nfeYzr JTT^qrt qfY fen - fencife fefl' 9 
nn Y nfeYn nmTif qiY ferr cfrn fefr e 1 

\n 

uferfe T'fer cjqTir lpt fern" t 9 
hfccf ?Pm cr;rrr ht ferr % 1 

Uwf "ife fel % 9 

ffe qTfi Y fe fe YY mn fe umf fe t 1 
tohm hct Y nfer YY §fe y:’*ri -ptfcrF fm TDTTefr 

Tt % 1 

WiG fro nncj ^rfe t 1 
Tq^n" qrr "f nT Y 9 

ncT/nfer $ 
nrnn Ife fe t p 

nmn ne Her fe Y mt niter nfe n^r 

$ -h ^-}i Tfro fer ^ro fer ^fd lttt ccrnn" fer 
tPSTTT § 1 

fer fi& fer t 9 

■ 

ffe tct YY fef YY nnr YY fer giHrr % 1 
cff Yfef fer I ? 

ffe' nnn YY ffe fnwr ferr i ferr YY nr -if 
cin fe I 1 
m ( 5 T gn 'r ht Ir ? 
niter x cq < u f 1 

tht fen <rr ^nrr fern iY HTTfe twr t ? 

ef, nfr cpr ^hht f#f YY nTfecrn fern £ 9 

fer cjrr w § 1 

Her x cj-YY 1 

fen i?rrn 3 -tYY : 
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yy-l-y- 

»3TR'~ 

5 T« 'T—S— 
Tuf- 
$r; 'M- 
uuT 

rnM-S- 

tit- 

^ 3 - 

O'UT- 

7— 

v 5 TI T— 

JPFT-O- 

in rr- 


OcTT“ 
#TR -1 0 — 
3 cTT- 

i - 

iiTtr- 
JTH-I 2 - 

' 3 cTT- 


5B ■ 

St 'TlTS-TPSTT TTT % \ 

3ftrf V'-Rft- rr ?m err trhVr; -ft Btci ft wtrrr 

■WT L'llTT $ l Git WR FT ft f^ETHTPr TB 

■^TR qr tit arrftsr sterr t ? 

~$tft err Th* arrqmr q#r sterr H i 
tfiTot ft ^frer s-trt 4it tht ijcrraff ? 
tttttj i 

■^jpr^T NT 3 -ttt t-sift Trnrr utor !r ? 

jrhrhr ft 3 -ttt ft tttb i 

TTfTT ft irttcTifl Tnrf ft TtT TITTSfr 9 

tr 1 ■ 

•;ft $frr, ^rtrto, t^tt i 

T-ftfr tct 2 r ftft ferr fw^ft sfafr § ? 

2 n 2 ft tjrmV i. n = tfirr ftft pr tot 

irfetuR tt Ttmr j-ttt tTfRT ttrt ttt b ? 

l *T)GB .1 

crtto^ pqf'Ti "feuft ’frier I l 

t-frffr *nc TTTT--' - : t; - - —r $ TTlftT^ 

iff rprrmtj) srrftrr tkr lift toft tttpt[ prr$ 
cptr?T t i 

7 jft r^TR -1ST 3-TTT 'TTcFIT BteTT t 9 
i/i B45 arra ET%te tst , i 
Trf’s-TfJ) ftt STfa tTRft ftt ? 

TTTTh? ft I 

H | ^*1 uR CpT TTTTT pJTTT fTT § I 
7 

jt^TT TT ThT FT 3IT^TT BteT % 9 
LTT SIT^TT I 




V; -i-i ” 

Yit- 

- 1 

■V ^ \ i % 

JHTf-o- 
t A 3 f~ 

tj i /|.— 

0 j s ^ — 

EJj - *3; ! J*j mm 

VWT~ 
yy*i “G- 
B\ Y*~ 
t/T‘h~ 7— 
UTJT- 
JJTHB- 

t H i \ *“ 

jni »f—9— 
3<fT- 
yiHi n~ 

H£rm>»to- «rtw* 

uut“ 
pr^M i~ 

5erh2- 

jrsnr-i 3- 
3cnr- 


i“Iv' LY ' r fo, Tf TTTT tc-feTt 9 

■ 

cT^fb-i-r t 

wtfhf Jr crutut j-ttt tor Tftrr1- 9 

VI • 

3 il 

TrJj^uR i Tftl-T* % Tipfft STtel^T etrT I 9 
7 

”^r-r arr 3 -tit j urnr BtriT t 1 
^tt for 9 -ttt crT^r $ *-nr 4 srrraT ntm* 
rr^rrj; "‘.mm nnnr i |pr ot cport Sr 

AOT ThiT u 9 . 

» 

tflR j3" i»TT '> Onrfft ?t I 

sA/yrm nr -irhr *rr 3rr^rr Fhrr t 1 

3PT Tr^T I 

Trivr.j % ms? 4 narff # ^ot a?gcr S 1 
‘Ju^pr 1 

jft^rtr lit T«t Ttps trt spt?t£ct ^ t 1 

ffro HTT 1 

fcrfaffa an" q'nrpT s-ttt Tyrt eM* % J 
35 

qrimrr ai 9-TTY m>T TiT 'TTTT 4 

Tri vrfrir 4fnrr 1 

?fij& nTT qTT" TPT frRsff 9 
^Tf^TT. 1 , 

TTTTT 9-Tc^r ?T ftRT Gf W £YtT tOTT TTcTT 

tefntm up arr i 

LTTTT r £ Tftf If TT wf bItT H I 
OT^T-d if l 




cpFM 

UUT" 

fel-2 

zm~ 

, JJfe-3 
DTTT- 

cn^r-p 

mnr- 

c]TP~5 

TuT- 

JffSR-B 

UcIT" 

c|fR-7 

GTTT~ 

jnrr-B 

\JcTT- 

l|TPT-9 
dcTT- 
c^Ff-1 G 
TcTT- 
^TR-l 
bw- 

SnK-12 

3T1T" 


Raming E xorci.s a M o„ 7 

5B- 

TTI^-T'-P ?! duff fnf d r 1 -] H offV % 9 

on fen duff % nVfefcin B r f ptcTt e r i 
qr^ur ?f femf ‘ft fen 'infer nfcff k ? 
nmnn ft ^qpTfe fr fen nun s-ttt air nnrnn 

>■1 cr la vi 

upfep f 2FfT cfi TTFT tffe ft p 
ufe iw 1 p ti t fen nr fern % i 
i rft fpTn 

tmn % 3-ttt an rnr -pmT fern ft 9 
Tiferfen w 1 
fei nfer fe afe fe feoff ft 9 
FT^jfeffn 1 

ferfen nr ipfn nr 3nftrr fern ft J 

fenfe qr wr anfrm ufnr ft 1 

sfe aft' nio-rifer Tnr I 9 

oft fife non hot feTna> nr ph feft ft fenr wt fen 

ft oft* Tamq nr ft Ifernr te fe 1 

3fUT 3lfr nw ft 'TOT 3FcTT % 9 

*-7 W ^ 

3 fcr[‘ Tamd w % Tottr tu onktt I fetr nponn nfe 

TH M 1 

nfefer 'in wnr jtott tann i e*)nr ft ? 

17 

cpnqprr ^ fefea ^mr an nnr sfnrfe ? 

nrf^TOi i 

i cT^f'fafd ft h i T^nr ft ftroft ^"i cTd tftft t? 
m 

nrlfein 'an mr Tmnr tiki toto ft 9 


i * GD0 




jtcft-i 

rjTKr- 

£TR-2 


59* 


jftarninq _ £xs r else Mn. Q 

-^m TT <TR R r 3-TTT TRRT fttrlT ft 9 
235 

teKfr TOT^T ftft Rlt-TT ft 9 ^TR RRT I D JlteiR ft 
OOTT WW 3-TIT efRT TRTRT >SRR RRTSlft 9 
$JclR-3 TRTDT >prnp =10, qrnT u T 3-TTT =104-9=19 
LRR-3 RjpiR 0T <lftR TFT 3fTcfTT EkR ft 9 

Octt- Rppr or cjrhS srrftrr RdT Htrrr i 

SITR-4 RR1 RTF TRtftft Teft ft 9 

RTR ftRT RR fu|<T?i RR HR sft fq> 3RT ft t^TR TRTRT 

n ci o 

TP ft HTR~ fw 5~TTT ftR-feT t l 
5RR-5 efterr # tw trs mr crMr wft ft 9 
ottt- fr rrrr 

JTR-6 TT?3-TT 3) HW efftR ft WT RTPT tMTft I 1 
3TPT- ^T-rpTR 

JJRR-7 ORTHR RR # TTk tRR ftfffaT ft ftft ? 

3 TR- RTTT RTST # TliR ojftftft ft RlTtRQ^ HTEftlTR ft tfT I 

VJ 

ttr-b qrirnn" <fr ftRRT itper^r ft fttftt ft 9 

» yj • 

0 ?nr- RTR Tift ftRTT cfl'R wft ft ftTTFT fttcfr ft l 

JR-9 RT^fftR W TTRTut Jprrfcp tiPfRT iftcTT ft ? 

RTT- 7 

JR-| 0 gftfpTR Tft fteRT ftHRI STITT JTftrfcf TTef t, ? 

ORT- S ITTT 

jjTPT-l 1 M ^ r 1 Tefefi ^rff % RTR RcRlfft ? 

3TTT- gftf^TR, jt cfH SlftT Rjp'l H 1 

JR-1 2 TRITR JTffti tftft T^ftc 9 

ftcpftft qm R ft Trft^TTi ftft RR1 cTF SIT^TT felT ftft 
cpRRT pH rep TSef ft l 


TRT- 
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4■ ■ 


toTto $ tobro jTR tosrrr 


cf i j11 *-4 t^tor:- 

i * iru yin <r~r ?fl~ 9-fnnT ^ I^ttT&rt it ’ , ^" stir "tsT" tra-TFt 

2- it^TFr Ep 3ltr toTPT FT $ tTftoto 3^T TW 

fcrpr sph 'to tf I i 

a tot torto t to 50 tou tt ott "tor mr t i 


TJ^I ‘PT ’TFT 
tfFT TT TTF 
tpSTTT- 


, tcrto-to 


Ttof : 

,. ir anr»-T tow ato ymn-: ^ tow 1 

g. ^fT yy tf tfi ?W ¥35 ¥15 3TP IwttTcf £ l 

tWTFT - Tfl 


W Tcttoto £TW •“ 


¥tt tt Tpc totora yto t cpS tfmto 
M it toTtf to TTcfT t TTHT^f to ( 

dirnrwr : ^ ^ ^ ^ ' 

( | ) 4-/2) 3 (3)2 


TcW t# *ft t 1 
) TT t^TTH cFlTf 1 ? 

( 4 ) l 


fcl '-oT qto-TTOT 
(i) too x otfw 

(3) tort x to 


(2) cctWTx ^PT 
(4) t^WT / toftr 












61 ■ 


n 

4- 


tt n im'ftjrni fte tirra r uftrr t - 

5 


( 1 ) 9’8 

(n ) 980 tttch 


(2) IQ 31"^ 

( 4 ) 9-8 TTTjra 


5 


r rrr.r > p Tnr^-fl^rrr^ ^ terr e - 

1 * V) 

(1)2 (2)1 (3)6 (4) 3 

uri .st ^sppfici'itrm troe 5TTT jRlvfa twr toftt fe :- 

(|) F (2) g (3) G (4) FI 

ir',-<T 4 T’Wrt atr 3 f:wh twr ctt - 

CD W< TfihPi (2) r.T.-CT ^ (3)^^ C4)CTTOH*l 

-?t atfvrjrni t - 

CD m * Met (2) Mcr x ^tot 

C 3 ) ?teT<f xfo ( 4 ) to x 

jrm Jie 3t 4Ttr?f tfr twWm pmafr * I - 

CD vnrj iSii too jrontfr (2) tfr«fl"iiTO0 jinrefr 

C3) TOftoroo smnfr <4) 3 ^ ft 
t\ qi>7T ITW BtcTT fc •” 

'(I ) clff <FT (2) Mtr tot (3) tfpr wr (4) tq^rr <fT 

■topto TO ,ifr 4T^ -fr stin-S jnmtfr * * “ 

(1) tfrnfrTO yrnfr 12 ) TO*fr too jnanfr 
( 3 ) StfO&iTOU pTHTtfl - (4) -‘44 - ^ ^ 

( „«rarr (2) ? RT (3) ^ (4) 

11 . qrpS ?i 3^-iyra fe :- 

CD *4 x ** (2) <"* 7 ^ 

( 3) TO * S* «> & * ^ 


0 


9 * 




S2 


t I ) 

1 u* 

1 4’ 

I 5 
IB’ 

17 ’ 

1 G* 

1 7 ’ 
2CI* 
21 * 

22' 

23* 

24* 


( 01 ) 

25* 

2G* 


27* 


2B* 


’ni'rn 3r/7-iym h 

(i) TT«f /ffir (2) m Tgtr (3) wr&mu 


(4) TirpS y mu 
7'TC^VritiTci if iTfci WTf 3-TTt - 

vftnr = - -ft 4FTT U1T7TT & l 

Tjrnr crh - jricr’i^rr- mrr -trTfr i i 


orro—-cRinr <$t FtaT I i 

- $ 'tcJTr 1 >TTT 3Rn:s-7^ | r j 

TT'P > r iTTi $icr = - Krm 

¥1' "*4pT‘f = - 

cfrrS >ti tthtcp sr^r, jtpt ^Frttcrr ctht -ejttr £ i 

fkt qi fqtnff urf- ferr-£ i 

trffcl err--tWT OFFTTFcp tWI I I 

'<) =** u + ___ _ _ X t 

2 

S ** __ _____ + _______ ____________ at 

V 2 - « 2a3, 


Teij-tft ¥T 


3[?rra stcft ^ 71T4-1 

err Irrm pptt^t i 
xnftftur^ w imTtrr pFfo rhu £ - 
Cl) S (2) 7 (3) 11 (4) 0 

■‘PJOT ft ft FT?3-FP % ¥T0T ft 3-TRT ft WT otT^TcT eW I 
(1) “4£T4 (2) #f£FT (3) ulcfa C4) ^tTO^TPT 

f^erf it ft 'erhr rr onn - risfft - *-rrfr £ : 
rn crboF (2) #££FT (3) ftg£T4 (4) ft 

a-j gx^r Vtr Brlgmg 'TPrnrr r cft 

TT^cTtGTcT 3-TFT BTOT & - 

C , ) | ( 2 ) 1/2 (3) 1/1036 (4) 1/1045 










63- 


2 T ni'rcT iT - ,tcl tftcfT ft - 

c i) gft^rR ft (2) Trino ft (3) jtrpr ft (4) "^rr ft 
3(1* MfTTOT "i» ; ill‘3-Tip ft t^r'ltlTT-m tPDT rtft I :- 

(1 ),tftzr'\ oiti RpH (2) jrtm 3fhr gftf^iR 

(3) sfhr uftrjm (4) ?tcrR,^rR jfrr sftrpR 


U I 


•?,n ■ 

ul. 


7 */.* 
vs 11 


34' 


u 


TT) 


35* 


30* 

37- 

30' 


39' 


V : PR'R'iITu ft tilft ‘GTTT •P Tr T eftcfT 6 - 

(1) i ftfjTH (2) yi“^T4 (3) UT^\W\ (4) #Ttem 

oil to ^ ttcT orhr aftr *rr wt tor mt ft - 

CD iArvTT (2) jitijrn (3) '^TR C4) ft ^fr 
-. T|-1 "-T li VmTR'IR ft Uurf *fat 3TTR iftrft ft - 

( | } fi 01b1“cT vTulf ft T^utcfa eft nrrcfr ft l 
co uftf^rrr ott t?tr Wfft ft i 

( 3 ) RJTPi 310 PT st °ifft ft I 

(4) Tift ft TcfF I 

q-^iiXU^ lUTT 6TRiftl Rft tftftiTt ? 

(1) EftrjTH sftr srftrn # ferr utr tftcfT'ft i 

(2) srt’TO 1-ftfti ft ' 

c 3 ) ute'R afhr ^tr anrfR ^tt ftft ft \ 

(4) Olft ft 4lfl* I 

V^fTcTRTI ft TTIlift TOHR TOT - 

I# f]Th : fr, 9T OPTS 3iTftrr cteT l I 

trwn ,TTT= 4-“- 

Tjffj T’5 li 3TgT % wrf —-*■ ^ * 1 

*-sra^rfn «?r * i 

rfUjTR WT 5 --3^ ^ g 1 







G4" 

40* qW #fjTFT qftT ft-rjftf£T4 tftfi ft l 

41 * --srqnr t cit-rr diems moTf t w irhrr b i 

42 * croiTtrr 3) Tli^TOi ft ^teT4 cTL'TT-dft b 1 

43* l.r^^TFT d --'TRT tpStsfcT ‘cRcT it I 

44* cftcTH tt turn i#r£"Ff eft &rfcT ft-deft I i 

45* 3TTnr^ % 3 'TTf eTT cftiruT-ft 1 

4B - m& wfi ft' %-drft I i 

47* Tri^Tip dr zrrtnr--ftsrr 5 ™ ft dr 1 

40“ q-Rrnn" t %^tir 3 -tfi or tpt-1 i 

V 3 w 

49• mxJ 3-TTtt iFT--derr I I 

50* eftf = -- - 
















G5' 


5* key FUH final test 


1 ■ 

1 

2- 

4 

a* 

1 

4* 

3 

5 * 

1 

G* 

2 

7* 

2 

0* 

3 

9- 

3 

1 D* 

2 

1 1 * 

3 

12 ’ 

4 

1 3* 

tfsTrr 

14- 

MPT, TFFPiTF 

1 5- 

cfr^r 

IB* 

jrt^arr 

f 

' * t * ' 

f 1 , / i , i. [ 1 i J ; f 

. \ k * i I U j, i U 

\I7* 

900 5TPT 

1 8' 

id 5 stpt 

its* 

w 

2D- 

cfR 

21* 

fPT 

2'2* 

a 

Z3- 

u t f h 

24‘ 

2 

u 

23* 

4 

26* 

2 

27' 

3 

2 B • 

4 

29 

2 

30’ 

1 

31 * 

1 

32 * 

l 

33* 

1 

34- 

1 

35* 

WT 

3G * 

~'^T4 '-ft 

37* 

rfrTplR 

30* 

qt, 

39 

2 

40’ 

32 

41 8 

3 

42* 

■^TR 

43* 

§ 

4 - 

3fi^TcP 

45* 

qrt3-T4^ PT 

46* 


47- 

i £? < 0iti5 

40* 

TTRTii 

* r \ ,r — TT-TT P* 

49* 



sc- *is¥ct x rapn 
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